We analyze how, in the absence of capital market incentives, the influence of existing competition on voluntary disclosure is an evolving process which has a non-monotonic design.
Introduction
To date, the relationship between competition and voluntary disclosure is an open question with different and contradictory theoretical answers (Verrecchia and Weber, 2006, p. 796) . From an empirical focus, results do not help to eliminate irresolution since there are studies that have found significant support for each of the conflicting theoretical proposals (Dedman and Lennox, 2009, p. 211) . Despite more than 40 years of research, there is no suitable explanation that makes such a diversity of results coherent.
The aim of this paper is to contribute a new eclectic explanation where the relationship between existing competition and voluntary disclosure is a dynamic process that evolves with the industry life cycle. The strategic importance of private information (Verrecchia, 1983) , the necessity of informing rivals to avoid overproduction (Darrough and Stoughton, 1990) , and the ability of competitors to forecast relevant information (Backer and McFarland, 1968) are the factors that modulate the sign of the slope between competition and voluntary disclosure. The successive changes in intensity of these strengths throughout a industry's lifetime produce a non-monotonic function.
As it was necessary to analyze the evolution of one industry, we chose to examine the decisions on voluntary disclosure of only one industry in-depth (all firms over an extended period of time).
We selected the total population of Spanish newspapers from 1966 to 1993 as the institutional setting. We decided on this period because the entire sector was private during that period. This aspect neutralizes capital market incentives for both banks and stockholders (Dedman and greater depth. And finally, we prove that these results are robust since we use panel data from 28 years in the same industry which removes the possibility of spurious results by cross analysis through sectors.
Section 2 presents previous literature within this research stream. Section 3 then deals with our particular view of the phenomenon as theoretical background, Section 4 describes the institutional setting and the data base, Section 5 specifies variable measurement and empirical models, Section 6 develops the results and finally, we present our conclusions.
Related literature
Figure 1 displays all papers that have, to our knowledge, studied the influence of competition on voluntary disclosure of information. Since "Proprietary Costs", when produced by the competition, was the first intuition that linked both variables, the central circle represents this hypothesis (Backer and McFarland, 1968; Mautz, 1968) , that is, the negative relationship between competition and voluntary disclosure (Verrecchia, 1983) . We divide the figure into three sets of papers: theoretical papers are gathered on the lower right, econometric tests on the left, and surveys or interviews on the upper right.
The direction of the arrows indicates ratification of the central hypothesis if it points towards the central circle or its refutation if the arrow points away. Among the papers that refute the proprietary cost hypothesis, we include the significant positive relationship between competition and voluntary disclosure (most papers), and the absence of significance (e.g. Botosan and Harris, 2000; Hann, 2007 and Li, 2010) as it also argues against the initial negative relationship. Emmanuel and Garrod,1987 Darrough and Stoughton, 1990 Verrecchia, 1990 Wagenhofer, 1990 Feltham and Xie, 1992 Darrough, 1993 Hayes and Lundholm, 1996
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Negative Slope Additionally, there are some arrows which point in both directions (e.g. Backer and McFarland, 1968; Wagenhofer, 1990; Darrough, 1993; Shin, 2002 and Li, 2009 ). These studies both ratify and refute the proprietary cost hypothesis depending on the diverse circumstances that each paper deals with, or according to the kind of test used, sometimes there is significant support in favor, and other times against.
To summarize the state of the art in this research source, there are eight theoretical works, although only three are completely in favor of the proprietary cost hypothesis. There are also 18 econometric tests, but only three are clearly in favor. The majority of the remaining 15 find evidence against while a few have mixed results. Finally, there are six papers that develop surveys or interviews with evidence in both directions. As a consequence, the only evidence is that there is no clear theoretical or empirical support for "Proprietary Costs" hypothesis or for its alternative.
The many nuances of this research line are beyond the scope of our work. However, there are two groups of articles which are the cornerstones of this research. First of all, the four papers in bold in Figure 1 (and later included afterwards in Figure 2 ): three are theoretical (Verrecchia, 1983; Darrough and Stoughton, 1990; Clich and Verrecchia, 1997) and one is a test (Harris, 1998) . In a static context, these four papers could all seem to be against. However, when we consider a dynamic and evolving process, they are actually defining the sector's progress in relation to the influence of competition on voluntary disclosure. The second group of papers includes surveys and interviews (Backer and McFarland, 1968; Mautz, 1968; Emmanuel and Garrod, 1987; Edwards and Smith, 1996; Graham et al., 2005; Dedman and Lennox, 2009) . The results that they get are very similar. Most managers disagree or strongly disagree with disclosing information, in line with the proprietary cost hypothesis. However, in all cases, they also find evidence that some managers agree or strongly agree with disclosing more information or at minimum, they are indifferent. That is what led us to use arrows in both directions to illustrate them. Despite the fact that they always speak in favor of the central hypothesis, or to be more precise, they carry out research to prove the existence of proprietary cost, nonetheless, they also find people that disagree with this hypothesis. Table 1 summarizes these results extracted from the surveys: In light of this report, although there are few studies, it is difficult to imagine that managers can have such opposing opinions regarding the same phenomenon. We believe that the real explanation is they are looking at different events; that is they see and describe the circumstances of their own sectors at their different stages.
Theoretical background
The evolution of the industry life cycle in any sector means the simultaneous occurrence of two different events affecting private disclosure: a gradual loss of abnormal profits (Harris, 1998);
and a progressive ability to anticipate important data without the necessity for firms to disclose confidential information (Backer and McFarland, 1968, p. 84-85; Emmanuel and Garrod, 1987, p. 237) . Both factors generate varying degrees of incentives and fears at different stages of the sector's maturity, altering trends in relation to the probability of voluntary disclosure. Figure 2 outlines our theoretical reasoning. On the x-axis, we represent real competition with the number of rivals existing at a given point. The competition of an industry evolved from its birth through its maturity (Klepper, 1996) : the number of producers grows firstly because when the industry is new there are a lot of entry competitors, hitting the highest point, after which there could be a decline in the number of competitors because of exists overtakes entry. We consider this to be the evolution of the industry. The y-axis depicts attitude towards the disclosure of private information. On the right side, we use the common terminology used by the most representative surveys to date (e.g. Backer and McFarland, 1968, p. 78; Graham et al., 2005, p. 60; Mautz, 1968, p. 196) . However, on the left, we convert these terms to a multiplier model 1 where the value of 1 represents indifference to showing information or not, thus a factor of one has no effect. However, values greater than 1 increment the probability of voluntary disclosure, and values smaller than 1 reduce this same probability. Bearing this composition in mind, Figure   2 also shows four different stages in the total evolution of the sector. The particular reasoning behind stages A, B, C and D is that we consider the relationship between competition and the probability of voluntary disclosure to be a continuous function with no rupture points.
The sector is at its beginning. At the first point (Point α in Figure 2 ) there is no competition, that is, the number of rivals is equal to zero; we are at the first point of indifference.
If a factor does not exist, then it has no influence, either positive or negative. The newness of the sector impedes competitors from obtaining private information easily since few innovations are able to generate important advantages, and as a consequence, abnormal profits. Competition is minimal, but releasing private news can eliminate these extra profits since it is the only source of information. Under these conditions, producers need to protect meaningful information, and this quickly reduces the probability of their releasing private information as a consequence of high proprietary costs (Verrecchia, 1983) .
Stage B ( Adolescence): The previous situation continues to decrease the probability of voluntary disclosure, but strategic assets tend to disappear (Bamber and Cheon, 1998) . Private information continues to be important, but less and less relevant in relation to the increment in competition and, as a consequence, the desire to protect it flags (Harris 1998). Our function reaches a minimum from which producers continue to hide strategic information, but with decreasing strength. In a similar proportion to the reduction of abnormal profits, managers lose enthusiasm and tend towards indifference (Point λ in Figure 2 ).
several advantages to handle this specific problem. However, with no loss of generality, we would get identical conclusions with additive alternatives.
Stage C (Maturity): Despite the fact that stages B and C may seem similar, there is a fundamental difference: from Point λ, firms surpass indifference, and voluntarily begin to release information.
It is one thing to give up hiding strategic information because it is not so important and quite another to actively inform the competition of the market situation. In spite of the competitors' increasing capability to forecast relevant information in the sector over the three stages, the components of the sector must still release private information regarding the generalized absence of good news and thereby avoid overproduction (Darrough and Stoughton, 1990; Feltham and Xie, 1992) .
Bad news is generalized since competition is at a maximum and there are no extra profits. However, the capability of the competitors to learn about new information reaches its highest level. The competition tends to know everything or almost everything when the sector is at maximum maturity without the necessity of releasing private information (Backer and McFarland, 1968, p. 84-85; Emmanuel and Garrod, 1987, p. 237) . If new releases do not contribute new information because the competitors are able to anticipate everything, the producers do not have any incentive to continue informing and, as a consequence, they go back to indifference at Point ω in Figure 2 . This last relationship again generates an inverse influence between competition and the probability of voluntary disclosure (Clinch and Verrecchia, 1997) 
Research setting
We chose to analyze the disclosure policies of the daily newspaper publishing industry in There are several advantages derived from studying this industry. First, its simplicity avoids the influence of any odd factors or those which are difficult to control. This absence of complexity affects several aspects. First, these firms have only one main product, the newspaper, and every firm offers only one newspaper in the period we have analyzed. Newspapers are almost perfectly substitutive: prices for readers are similar throughout the entire industry, and for any given period. Due to the fact that newspapers comprise several specializations, such as content or location, they can be controlled for in tests. Second, all firms belong to the same industry, the same country, and are relatively isolated from the global foreign market as a consequence of the particular languages that exist in Spain (Basque, Castilian, Catalonian, and Galician other than the aforementioned, and that they could influence their decision to disclose, particularly when considering the influence of the financial market.
Research design

Econometric choices
Given the sophisticated pattern, the analysis compelled us to find an econometric model whose endogenous variable is a probability that evolves over time (in relation to the sector), and one that is sufficiently versatile to adjust to any new functional design, but without including restrictions that force results in any way. In other words, we need a model that permits the analysis of several firms over time and the inclusion of non-parametric methodology. We think that the Cox proportional hazard model fulfills both conditions for the following reasons (Lawless, 2003) . 1. It lets us estimate the hazard rate h(t) or instantaneous rate of voluntary disclosure at time t, where t is the time when the newspaper could first release circulation information until the time that it actually does so.
Thus, we have an econometric model whose endogenous variable is the probability of voluntary disclosure, and moreover, this variable evolves over time. 2. By itself, it is a semi-parametric model that allows us to estimate the design of the influence without specifying the distribution of the function. 3. However, it also permits us to include nonparametric methodology, avoiding any restriction on the functional relation between exogenous and endogenous variables (Huang, 1999) . In this case, we have chosen Fourier series, although in our sensibility analysis, we have used other polynomial splines. 4. Finally, this model also lets us include and analyze the evolution of exogenous variables such as panel data methodology over time.
To summarize, this model is appropriate to exploit our panel data base to the utmost, but, at the same time, we can use nonparametric methodology in order to avoid any suspicions that force the final design of our tests.
Its general expression is:
Where h 0 (t) is the baseline hazard function, although it is not necessary to define it for the Cox model (it is not estimated). "Exp" is the exponential transformation since h(t) always needs to be positive since it is a probability; x is the vector of variables: exogenous, such as types of competition or its transformation, and all other control variables. And γ is the vector of regression
coefficients to estimate.
To analyze the functional relationship between competition and probability of voluntary disclosure, we choose to include the nonparametric polynomial approximation by Fourier series within the Cox model, since any finite function can be approximated by an infinite summation with this form:
In this way, each harmonic, or the addition of the sine plus the cosine for each value of k, would be a more sophisticated approach to the objective function.
Finally, including this kind of nonparametric analysis within the Cox model has another added advantage in relation to other nonparametric methodologies because we can also calculate a likelihood ratio test as a whole for the set of harmonics in each model. In this way, we will not only see the design of our function for our particular data as in other nonparametric methodologies, but we can also prove if the fit is more significant than for the standard parametric approximations in spite of including a greater number of transformations of the same variable .
As we do not have censored data, we have used maximum likelihood from Stata 11 (StataCorp. 2009) to estimate each parameter.
Variables
Endogenous variable (t)
As explained above, our endogenous variable is time from the moment in which the firm can release circulation information until the moment when it decides to actually do so. Hence, our endogenous variable measures delay of engagement on voluntary disclosure. The utilization of duration models directly permits us to study the influence between exogenous variables and probability of voluntary disclosure by means of hazard rate: h(t), as it appraises the effect of our explanatory variable, the delay in disclosing, on the hazard or risk of voluntary disclosure (Lawless, 2003) .
Exogenous variables (Competition)
Competition is not a unitary concept; it can be measured from several variables (Edwards and Smith, 1996, p. 158) . Although researchers have typically used two different measures in this research line, concentration indexes and/or speed of abnormal profit adjustment (e.g. Harris, 1998; Botosan and Harris, 2000; Botosan and Stanford, 2005; Nichols and Street, 2007) , we have chosen the number of rivals competing in each period (used, for example, by Jin, 2005) . The first and main reason for our option is that Darrough and Stoughton (1990, p. 239) point to this particular variable as the one responsible for Verrecchia's findings (1983) on the opposed relationship between competition and voluntary disclosure. We propose that if we find that this variable in question also yields positive effects, it might also validate their reasoning without recurring to other variables which are more favorable to their arguments. Second, since we analyze the same industry over time rather than different industries, the increment of new rivals in each period is also a good proxy for degree of concentration since it would be the same as that of the previous period influenced by these new entries. Hence, the increase in competition can be better measured by the difference among the number of rivals over diverse periods. Third, using the number of rivals permits us to increase the level of analysis to examine different competitive scopes, breadth of firms' activities (Porter and Millar, 1998) , or clusters or location of their business (Porter, 1998 
Control Variables
We cannot calculate concentration indexes since the number of newspapers sold by each firm not revealed through the OJD is not available. As a consequence, we are not able to calculate the total quantity of newspapers sold according to the different scopes. However, we try to control Market Breadth in each period through the population of literate people older than 16 years (in millions). We also measure the evolution of the Spanish economy by the Gross National Product in milliard (billion) pesetas (Spanish currency prior to the euro). Finally, we also include as an external control variable, the Herding Effect (e.g. Dye and Sridhar, 1995; Arya and Mittendorf, 2005; Mensah and Yang, 2008) since it is possible that firms disclose information as a consequence of previous releases within the same industry. We have measured this effect by the number of newspapers that have disclosed in the previous period.
Organizational Control Variables:
As particular characteristics of this kind of firm, we have included Age calculated by the number of years of the newspaper's existence since its foundation, whether its content is General However, we analyze panel data and can estimate a hazard rate where the event is the time from the firm's beginning to its demise, the same as with our endogenous variable, but changing the phenomenon to be estimated. Table 3 shows the correlations (Pearson and Spearman) between variables, two by two. The differences regarding correlations between the different types of competition that we have measured stand out. We can see that Broad Scope has a high interrelation with Segment Scope (in the Spearman correlation, in relation to Pearson it is considerably smaller). However, it is almost uncorrelated with Geographic or Location Scopes. Definitively, with these data, we can assert that, as indicated by Edwards and Smith (1996) the concept of competition is a multidimensional phenomenon, and also that it is difficult to find variables with which it can be dealt. There are no other correlations that, by their magnitude, can cause multicolinearity problems, with the sole exception of Gross National Product and Market Breadth with a correlation of 0.95.
Empirical results
Descriptive statistics
However, as both are control variables, falling outside our analysis, and given that taking them into consideration or not does not modify the final results, we have opted to include both of them in the different tests. Table 4 proves the suitability of the use of Cox's model in our tests. The proportional hazard assumption is the only prerequisite to validate the nonparametric Cox proportional hazard model.
Empirical tests
Its meaning is that every estimated parameter is unique over time. Table 4 exhibits an independent test for each variable and a global test for the whole model. It permits us to verify that the condition of proportionality is supported by our data in every one of the cases since each p-value is clearly greater than 0.05. the influences of the control variables, the others depict the influence of our four competition variables. Models 2, 4, 6 and 8 show the parameter and the significance level for these variables without any transformation as in previous literature. However, Models 3, 5, 7 and 9 exhibit the same but for the first harmonic of one Fourier series. In light of these results, we see how in any case when variables are not transformed; we do not find any level of significance. Nevertheless, in the other four models, in particular 7 and 9 (i.e. Geographic and Location Scopes), with only one harmonic, we obtain a high level of significance (p-value<0.0141 for Geographic Scope and p-value<0.0000 for Location Scope). For our data, it is clear that not all competition concepts fit the relationship with voluntary disclosure in the same way. In particular, Broad and Segment
Scopes are clearly non-significant. However, it is also clear that there can be a great difference between using conventional methodology or one that is adapted to the requirements of this kind of phenomenon. Table 5 Cox models regressions
This table shows the proportional hazard regressions of Cox's models. For each variable, maximum likelihood estimators are reported in the top row and χ2 test values (in parentheses) below each coefficient. ‡. *. **. ***. and **** indicate significance at 10%. 5%. 1%. 0.5%. and 0.1% levels respectively. Estimated Models have the expression h(t)=h0(t)exp[ɣX(t)], where h(t) is the instant probability of voluntary disclosure (or Hazard Rate), t is the time when the event occurs (voluntary disclosure in our case), h0(t) is baseline hazard (undefined in Cox's model), ɣ is the vector of estimated multiplicative coefficients shown in this table, X the vector of Fourier series of exogenous variables and the controls gathered in the first column. Figure 3 plots the joint effect of each harmonic for every competition variable (Models 3, 5, 7 and 9). At first glance, and despite the different degree of significance between variables, we can see how, in any case, the relationship between competition and probability of voluntary disclosure is non-monotonic as we put forward in our theoretical background. However, when we only analyze the significant models, the design practically coincides with our entire theoretical development. Only in the case of Geographical Scope is there slight deviation from points α and ω; as a consequence, they would not be placed in indifference as we deduced in the theoretical section. Nonetheless, when we analyze the clearly significant model (Model 9 with a p-value < 0.000), we can see that the design coincides to the utmost detail. As a consequence, we consider that we have found support for the new evolutionary theoretical model and that the lack of sensitivity of other models is the consequence of error in measurement of different concepts of competition. Effect and Probability of Failure are highly significant in all cases. In relation to the former, it has a positive influence; that is, firms voluntarily disclose information because their rivals previously disclose the same type of information (Botosan and Harris, 2000, p. 333) . The latter, the Probability of Failure, is also highly significant but negative with a very high coefficient. Our interpretation of this result is that, with the most minor bad news in relation to rivals, withholding information is the firm's response. It could be the proof of the level of agency problem within this sector.
Sensitivity analysis
In the previous section, we have shown the tests only with the first harmonic (i.e. the first addend of the Fourier series). We can deduce the motive from In relation to the second most significant (Geographic Scope), the result is the same up to the fifth harmonic, where the level of significance greatly improves. This is the main problem with non-parametric methodologies: we can fit our estimation to pass by every single point of the real function. Hence this case is a clear example that we can take even the outliers into consideration.
We cannot forget that the transformation of this variable with 5 harmonics means including 10 more variables. Despite improvement in the level of significance, it cannot compare with the Location Scope Model. Finally, the other two models, despite including all possible harmonics, do not achieve a significance level lower than 0.05. Therefore, we prefer to include the same number of harmonics (one, in our case) for each model in Table 5 in order to compare the degree of fit to the real function with the same conditions. Another possibility to test the design of our theoretical model would have been to use another non-parametric process. However, to exploit the possibility of calculating likelihood ratio tests and, in this way, to be able to compare with typical parametric models, we must choose any family within B-splines. In our case, we chose the Chebyshev Polynomials (Sinwell, 2004 
Conclusion
To analyze the influence of existing competition on the probability of voluntary disclosure, it is necessary to take the fact that it is an evolutionary process into consideration. This process goes through different phases according to the sector's maturity. First, fear of proprietary costs generates the typical negative slope between both variables (Verrecchia, 1983) . However, when private information loses its strategic nature, this old fear is substituted by indifference, which changes the sign of the relationship (Harris, 1998) . This sign continues to be the same despite the fact that indifference is replaced by the incentive to avoid overproduction (Darrough and Stoughton, 1990) . And finally, when the sector is clearly at its stage of maximum maturity, it is able to anticipate the significant information which makes voluntary disclosure irrelevant, generating managers' indifference once again (Clinch and Verrecchia, 1997) . This reasoning implies a non-monotonic design. In this paper, we have permitted data to speak for itself with no empirical restrictions. We have chosen non-parametric methodologies that have found support for our theoretical reasoning. However, these findings compel us some aspects to be reviewed.
For instance, this design facilitates the finding of positive slopes when we adjust linear regressions. This may be the main reason that most of the test has found this sign. However, as the function is non-monotonic, depending on the distribution of data obtained from each sector, it could be to find non-significant tests. In particular, this result is what we have obtained in this paper. In spite of proving that Location Scope Competition has a high level of significance (Pvalue < 0.0000) when we use the appropriate methodology, when we use linear regression all evidence disappears. Thus, not only is it deemed fit to find the correct variables (Ali et al., 2009 ), but it would also be interesting to apply more sophisticated econometric methods. In any case, the real difficulty, due to its shape, is finding negative designs. Previous findings could suggest that these tests did not possess the entire distribution of data.
A second disturbing aspect is the inclusion of several sectors in the same test. Each industry could be at a different stage of maturity and, as a consequence, the results found would be the effect of each sector's random situation in relation to the rest, and not what concerns us, the relationship between competition and voluntary disclosure.
Continuing with this same argument, we consider that each sector has its own idiosyncrasy. In our case, we have found a very symmetrical shape. The height and length of the harmonic's frequency in phases 3 and 4 are very similar to the depth (and length) in phases 1 and 2. In fact, the point of indifference λ is located practically in the middle of the range. However, these aspects will depend on the strategic character of the information that we analyze, and of the capability of the sector to forecast this information. In our opinion, a highly technological sector which requires strong investment in research and development and where this information is difficult to replicate or estimate is not the same as a sector where this is not necessary. In both cases, the variability of the harmonic, while respecting the same initial shape, could be very different. Interesting future research could be to compare two or more sectors in relation to their evolution.
The way to measure competition generates several fronts of controversy. We have closed in on several dimensions of competition in our population and we have proven how one measure does not have the slightest level of significance, yet there are others with a degree of significance that is more than interesting. In our opinion, in our case, the non-significant variables are simply not measures of competition in this sector. Scope results, we consider that the deviation is really an error of measurement of the variable and not the difference between existing and perceived competition.
Very similarly, when we speak about ex post competition, we could arrive at similar conclusions;
however, as we have found evidence about α and ω being indifference points with influences similar to one, if there is some deviation caused by expected competition, it should influence the slopes of the relationship within the range of competition while the sector is maturing. It would be very interesting future research if we could split both effects: existing competition, on the one hand, and the effect of expected competition on the other.
